This study examines the exchange rate rebound effects of the Central Bank intervention in the selected ECOWAS economies. An empirical understanding of these effects is very important to trade adjustment as well as the macroeconomic stability in these countries. Using the panel data modelling framework, the study finds that the impact of the Central Bank intervention on exchange rate is insignificant and it does not lead to the exchange rate rebound. In addition, money supply as well as monetary policy rate implemented by the monetary authorities significantly influences the level of exchange rate in a positive direction.
Introduction
Many developing economies adopted structural reforms to address challenges arising from the collapse of commodity market in the 1970s and the international oil market doom in the 1980s. Internal and external imbalances confronting these developing countries during the period, were triggered by the huge external debt problem and internal structural rigidities. Among structural reforms embarked in order to make the economy more competitive is devaluation and adoption of floating exchange rate regime.
The adoption of floating exchange rate regime has contributed to the volatility 1 of exchange rate in most of these countries. The speed and rate of exchange rate fluctuations has attracted a lot of attention in literature to investigate its effect on investment and trade flows (Hooper & Kohlagen, 1978) [29] . This issue receives a global focus as a result of the adoption of structural adjustment programmes (SAPs) by many developing countries like Nigeria, Ghana, Senegal and Sierra Leone etc., complemented with the exchange rate liberalization.
Inconclusive results in the existing literature on the effect of exchange rate volatility on economy create a gap that this study intends to fill using the most recent data. Some studies like Adubi and Okunmadewa (1999) [5] revealed that exchange rate volatility poses an adverse influence on the level of agricultural export trade. They suggest that there is need for measures to reduce and stabilize the exchange rate.
However, achieving a fall in exchange rate is a great challenge confronting policy makers because of the following factors: Exchange rate volatility could hinder foreign investment flows as noted in Becketti and Sellon (1989) [9] , based on the fact that the volatile exchange rate raises the investment risk through unpredictable rate of returns, and invariably leads to a reduction in investment level of foreign financial assets ; the uncertain level of revenue from international trade arises from the exchange rate volatility as revealed in Lastrapes and 1 Volatility captures the speed and rate of change rather than the direction of change. Koray(1990) [34] , Adubi and Okunmadewa(1999) [5] ; and the spillover effect of exchange rate volatility to the financial market as observed in Abel(1983) [1] and Bailey (1998) [7] .
For instance, a rise in the exchange rate volatility leads to high risk of an asset, stock or bond, and contributes to the volatility of the asset price that could hinder the financial stability and make the monetary policy goals difficult to achieve. This buttresses why government devotes more attention on how to control exchange rate in the case of floating regime. Therefore, many countries, developed and developing, have adopted different measures to reduce the volatility level of exchange rate. The most common measures adopted include the intervention of the Central Bank in the foreign market with the aim of stabilizing the exchange rate. These interventions could be in form of sterilization and non-sterilization, depending on the monetary base of the Central Bank (Adubi, 2002) [4] .
In the light of the above, this study intends to examine how effective Central Bank intervention in mitigating exchange rate volatility. Specifically, it investigates the exchange rate rebound effect of the monetary authority intervention in Nigeria, Ghana, Senegal and Sierra Leone. The fluctuations in exchange rate occur as a result of changes in the supply-demand equilibrium of currencies. The interventions of the central bank in the foreign exchange market without prior information might lead to the movement of the exchange rate. Invariably, the market participants will response to the intervention and the exchange rates will adjust based on the intervention-related information.
However, the effectiveness of Central Bank in stabilizing exchange rate has led to broadly two different school of thoughts. The first group is of the opinion that Central Bank intervention can reduce exchange rate volatility through addressing the issue of speculation against the currency while the second stream postulates that the Central Bank interventions could raise the volatility if the interventions add to market uncertainty or encourage speculation against the currency. This study intends to provide an answer to the following research questions: How much exchange rates change as a result of the intervention and what levels of exchange rates would prevail if there is no intervention? This is important when investigating the intervention effects because such a rebound might likely reduce the relevance of the intervention as observed by Sarno and Taylor (2001) [49] and Takagi (2014) [52] . Scanty research has been done on exchange rate rebounds in ECOWAS region despite numerous ones on foreign exchange intervention.
The previous research works examined the extent of exchange rate fluctuations associated with the intervention and the virtual exchange rate that would have resulted in the absence of the intervention. This study adds to the existing literature by empirically analyzing how the exchange rate would be revised if a rebound existed.
The study finds that the effect of foreign exchange intervention has no rebound on the exchange rate in the selected countries.
Significance of the Study
The exchange rate is widely acceptable as a strong and important economic indicator needed to evaluate the performance of the entire economy. It also captures the strength or the weakness of an economy. Prior to Structural Adjustment Programmes (SAPs), many ECOWAS countries like Nigeria utilized a fixed exchange rate regime which does not allow fluctuations in exchange rate. The failure of the fixed rate regime to engineer the expected dividend led to the adoption of flexible regime in 1986 with the aim of achieving effective exchange rate management. In addition, the main aim of exchange rate policy in the ECOWAS region is to attain a realistic and stable exchange rate in line with internal and external balances, complemented with the core role of being macroeconomic policy.
Despite the implementation of different measures to achieve a stable exchange rate, the exchange rate stability in the African sub-region still remains elusive as a result of difficulty in moving resources to the productive sectors, and an increase in monitoring problems and costs etc.
The heavily import-dependent nature of the ECOWAS economy contributes a great concern on the issue of exchange rate instability. Therefore, identifying the effectiveness of different central bank measures such as deregulated exchange rate policies, guided deregulation, dual exchange rate system, the introduction of different exchange rate markets, intervention and monitoring of participating agents in foreign exchange transactions is cursorily examined.
Out of these measures, the direct intervention of the monetary authorities is the only one that influences the operations of the market system directly, and is carried out by increasing the supply of foreign exchange to the exchange rate market with the creating supply-demand equilibrium in the market. Therefore, it is very important to quantitatively investigate the link between this intervention mechanism and the exchange rate volatility. If it is ineffective, other indirect measures need to be implemented to maintain a stable exchange rate market.
The inability to cope with the macroeconomic instability for long in developing regions like ECOWAS without collapsing requires a rigorous and most recent research that provides a comprehensive policy-oriented framework to ensure exchange rate stability in the region given the exchange rate critical role in macroeconomic management.
The rest of this paper is segmented into four sections. Section Two reviews recent literature in the context of the monetary authority interventions and exchange rate, while conceptual framework and methodology is provided in Section Three. Section Four presents and analyses empirical data, as well as result discussion.
Concluding remark is presented in Section Five.
Literature Reviews

Theoretical Review
Exchange rate stability and Central Bank Interventions
The exchange rate without rapid changes reflects the exchange rate stability. This also occurs when it fluctuates within a specified threshold. The stability of exchange rate relies on the following: supply of and demand for foreign exchange; the type of exchange rate system in practice; the adequacy and appropriateness of complementary monetary and fiscal policies. The exchange rate stability implies that the movements in rates from one period to another are small, and the divergence between the various is also minimal (Olisadebe, 1995) [45].
The central bank authorities intervene in the foreign exchange market with the aim of controlling the exchange rate and ensuring more stability. The one source of intervention is the exchange stabilization fund set up in the 1930s. The fund is implemented by encouraging the control authority to act as an independent trader in the foreign exchange market. The control authority acts as a buyer or seller in the exchange rate market in order to influence the supply and demand schedule and thus exchange rate.
Many developing economies intervene in the exchange rate market through their own currencies. This method is termed as "the fear of floating" as suggested in Calvo and Reinhart (2000) [12] . The fear of floating is also carried out by developed economies as well. For the emerging economies, the fear of floating is applied when their currencies below the target level, and is better diagnosed as a "dread of depreciation".
The CBN reduces the value of foreign currency against the local currency by buying naira assets with dollars.
This leads to a rise in dollar reserves in the foreign exchange market and invariably to an increase in foreign currency supply if all other things remain constant. This action influences the exchange rate volatility based on how its impacts on the causes of the volatility.
The monetary authority can put a threshold publicly or privately and encourage the market interactions of demand and supply to determine the price. Its intervention occurs when the movement of the price deviates from the threshold either positive or negative. Theoretically, it might likely influence the exchange rate through two channels based on Wickham (2002) [54] .
First is the portfolio balance channel, where the intervention can affect the relative volume of domestic and foreign bonds in the hands of the public. Second is the "signaling channel" which relies on the assumption that official intervention provides a signal about future monetary policy or the long term equilibrium value of exchange rate. For instance, the CBN intervened in the foreign exchange market in two occasions during the 1986. The first intervention is when the initial foreign exchange supply was increased from $75 million to $86 million in order to address the naira depreciation. The second one is done to prevent the naira appreciation.
Effects of Central Bank Interventions
There is absence of well-defined rules guiding the intervention of monetary authorities in the foreign exchange market in most developing countries unlike the developed economies that follow IMF principles in the process of interventions. Impacts and direction of Central Bank interventions in the exchange rate market relies on how the interventions influence the causes of volatility. The influence of the intervention is established mainly in the market expectations and speculative behaviour.
The two channels in which the interventions can reduce the volatility of exchange through removing the uncertainty about future monetary policy, and second, by reducing the possibility of speculative bandwagon effect, and hence reduce exchange rate volatility. It is widely believed that the CBN intervention would occur when speculative forces become dominant. The belief makes speculators reluctant to take any quick action.
The exchange rate volatility is likely to increase when the intervention raises the operators' uncertainties about the monetary authority policies in relation of the existence, magnitude, and period of intervention. This might lead to unpredictable and more volatile exchange rate in the presence of intervention. This implies that uncertainty about the monetary authority intervention is potentially an important source of exchange rate volatility. This could result into greater exchange rate volatility. Therefore, uncertainty over the intervention policy could add to exchange rate volatility.
The increased probability of speculative bandwagon in the presence of the intervention can increase the exchange rate volatility. For instance, the volatility would increase if the market operators believe that the monetary authority cannot prevent the speculative forces for controlling the movement of exchange rate.
Therefore, the uncertainty about the intervention can trigger speculation and cause price changes and exchange rate volatility to be greater than in no such intervention.
Similarly, in some situations, the intervention might not influence the exchange rate volatility because the foreign exchange market is large enough to make the intervention amount an insignificant share of the total volume of trade. For example, $600 billion of total trade volume against $200 million of the monetary authority intervention in the foreign exchange rate market.
The above-theoretical explanations are unclear about the impact of the intervention on exchange rate fluctuations. Also, the effects vary over time due to changes in the credibility of intervention policy. Therefore, this calls for empirical-based evidences to examine the effects of intervention on exchange rate and thus sheds more light on the ability of the intervention to achieve stable exchange rates.
Foreign Exchange Policy Management in Selected ECOWAS Countries
Nigeria
Before the introduction of 1986 SAPs: the exchange rate policy became a policy issue in Nigeria in the late 1980s because the pegger nature of the developing countries like Nigeria. The Naira was initially pegged to the The country replaced the pound with its own currency (Naira) in January 1973 and its par value was set at half of that of the pound while one naira was equivalent to $1.52. The anchor currencies, dollar and sterling experienced weak value during most of 1973. This led to indicate the disadvantage of fixed exchange rate regime because the regime is not sustainable if the country intended to respond independently to economic changes.
There was the adoption of a policy of progressive appreciation of naira against the dollar and the sterling in April 1974. This coincided with the first oil boom. The policy was aimed at ensuring that the naira exchange rate indicates the position of balance of payments in the country attributed to the oil boom (Komolafe, 1996) [32] .
The misfortune in the oil sector (falling reserves) halted the policy in the late 1976 and reversed the policy to capture the changed fortunes in its economy. The need to achieve a relatively stable exchange rate led to the use of currency basket.
Between 1978 and 1985, the country adopted a policy to base the exchange rate on a basket of the currencies of Nigeria's major trading partners. The basket of currency in exchange rate was determined to portray the developments in the international foreign exchange market. Reducing the fluctuation of import prices was considered as the merit of the system (CBN, 1998) [13] . However, the fall in the global crude oil prices and the crisis of commodity markets in the 1980s led to the collapse of the policy.
The factors such as dwindling oil prices as well as the prices of major export goods, and rises in real international interest rates contributed to the economic downturns (Faruque, 1994) [24] . In addition, there was a significant An additional policy was included to depreciate the naira value in 1985 and it extended till 1986. The economic situation remained the same in the in spite of increasing trade and payment control. In the middle of 1986, Structural Adjustment Programme(SAPs) was introduced due to the seemingly unabating internal and external imbalance problems. Nigeria migrated from the hitherto fixed exchange rate regime to flexible exchange rate in September 1986 through the introduction of the second-tier foreign exchange market.
The flexible exchange rate system allows the value of naira to be determined by the strength of demand and supply of foreign exchange. However, the monetary authority still maintained the discretionary rule in intervening in the exchange rate market to ensure stability and achieve policy objectives. The monetary controls failed to attain its policy goals because of wide fluctuations in the exchange rate over the years.
This gave birth to the introduction of the second-tier foreign exchange market (SFEM) decree in September 1986. The SFEM decree promulgated a flexible or floating exchange rate regime with the focus of eliminating existing distortions and imbalance in the external sector of the economy as well as ease its persistent balance of payment problems through achieving a desirable and realistic exchange rate for the naira. With the inclusion of auction system, the IMF reclassified the country as an independent floater.
However, the system confronted a variety of problems such as the destabilizing speculative activities of dealers and bidders in the market, accumulated demand pressure against inadequate supply of foreign exchange etc.
( Komolafe, 1996) [32] .
From 1986 onwards, different several measures such as the Dual Exchange Rate System (1986-1987; 1995-1999) , unified exchange rate system (1987) (1988) , Fully Deregulated Exchange Rate System (1992-1993), The
Fixed Exchange Rate System (1994); Fully Deregulated Exchange Rate System(1999); have been adopted in the foreign exchange market in order to reduce exchange rate volatility and ensure stability in the market. The stable exchange rate remained a mirage despite different exchange rate regimes in the country. The interventions had no significant effect on the forces of supply and demand in the market. The intervention in supply was not sufficient to satisfy the demand upsurge.
The effectiveness of the monetary authority policies in the future relies on how well the policies designed to address the major causes of the problems of the currency such as excess liquidity and huge extra-budgetary expenditure on unproductive ventures; heavy debt service burden; speculative demand driven by social and political uncertainties; and unbridled importation.
Ghana
The introduction of stabilization programme in 1983 was followed by the adoption of SAP with the aim of restoring fiscal and monetary disciplines, and adjusting prices through putting an end to all controls. The SAP 
Senegal
Many economic adjustment programs implemented in Senegal recorded insignificant progress. This led to the use of competitive depreciation policy in January 11, 1994 in order to boost the economic competitiveness.
Prior to the introduction of the Euro in 1999, the CFA franc was devalued by 5o percent against the French franc (Kireyev & Mansoor, 2015) [31] .
Sierra Leone
Unlike other less developed economies, the country maintained the use of the fixed exchange rate regime after the demise of the Bretton Woods System in the early 1970s. Its reluctance was largely attributed to the panic that such measure might reduce the value of the Leone and raise the inflation through the exchange rate pass- 
Empirical Literature in Nigeria
A lot of research has been done on investigating the behaviour of the exchange rates as well as the influence of parallel and/or informal market on the exchange rate stability in Nigeria (see Ogiogio 1996[44] ; Ahmed and Zarma 1998 [6] ; and CBN/NISER 1998 [13] ). However, scanty or little research has been carried out to examine the rebound effect of central bank intervention and exchange rate in West African countries.
For instance, Olisadebe(1995) [45] investigate the role of central bank of Nigeria in exchange rate management.
He concluded that effectiveness of CBN intervention in the foreign exchange market is a function of its level of autonomy and the amount of foreign exchange at its disposal. Obadan(1993) [43] identified the factors that led to exchange rate instability to include excess demand for foreign exchange amidst insufficient funding of the foreign exchange market, poor performance of autonomous sources of foreign exchange inflow, instability of the crude oil market, speculative activities and sharp practices of authorized dealers, and expansionary monetary and fiscal policies that increase demand pressures in the market. In addition, Obadan(1993) [43] pointed out that the rising demand figures arising from the frequency of bidding and the character of the demand itself.
However, Ogiogio(1996) [44] examined the macroeconomic policy features of all the six phases of the auction system between 1986 and 1991 in relation to their effects on exchange rate. His results revealed that the level of depreciation of the naira-dollar exchange rate was significantly affected by the type of auction system adopted. Also, the frequency of bidding influenced the rate of depreciation.
Adubi and Okumadewa(1999) [5] investigated the link between exchange rate volatility and the volume of agricultural exports. They established that existence of a negative effect from exchange rate volatility to the agricultural exports, but a positive effect from price volatility. Their conclusion is that the more volatile the exchange rate changes, the lower the income earnings of farmers, which invariably leads to a fall in output production and a drop in export trade.
Methodological Review
Besides the policy question about exchange rate being a target of economic policy, why and how intervention influences the exchange rate remains inconclusive ) [49] . The response to this depends on the method of analysis particularly when intervention is typically sterilized (Wickham, 2002) [54] .
For instance, the portfolio balance approach points out that Central Bank intervention affects the relative supply of outstanding domestic and foreign bonds, whereas the signaling channel approach proposed by Mussa(1981) [40] , considers the intervention as a means of revealing information about the future path of monetary policy, entailing expectation revisions and revaluation of exchange rates.
The noise trading hypothesis of Hung (1997) [30] is based on the assumption that there are at least participants in the foreign exchange market and the influence of well designed and implemented interventions on exchange rate can be magnified by changing their trading positions. Others such as Chaudury and Wei (1994) [14] agree with the noise trader hypothesis of intervention. This implies that a given trend in exchange rate is associated with both participants and Central Bank intervention. [17] considered a Markov regime switching model as a natural tool to examine the pattern of exchange rate behaviour. In addition, Le Baron(1999) [35] buttressed this argument by postulating that the profitability of a simple trading rule depended on moving averages was magnified when there is intervention in the foreign exchange market.
Clarida et al. (2001)
Neely and Weller (2001) [42] used a dummy variable to distinguish between intervention and no-intervention periods. Their outcomes led to the conclusion that interventions statistically significantly influence the exchange rate expectation. Reitz (2002) [46] concluded that the dummy variable of intervention accounts for exchange rate volatility.
Dutta and Leon(2002) [21] investigated the dynamic influence of intervention on exchange rate for 27 advanced and emerging economies. They revealed that intervention is universally common among the concerned countries, and used when nominal or real exchange rate depreciates. In addition, the degree of persistence in real exchange rates is reduced as a result of intervention; and there is tendency for contradictory situation during the defence of an overvalued currency.
Numerous studies such as Edison (1993) Furthermore, [26] examined the influence of interventions on exchange rate market using data on market expectations. They concluded that the effect of intervention substantially differs across episodes of exchange rate movements. In addition, the result of an econometric approach indicates that intervention on its own, had no statistically significant and systematic influence on the expected future exchange rates.
The behaviour of daily spot exchange rates was investigated by Wichkam(2002) [54] for the developed economies with the floating exchange rate system and for the developing countries whose regime was flexible.
He found that the effect of intervention varies, based on the regime during intervention and the approach of examining intervention. Therefore, he suggested several methods such as mean variance approach, and econometric technique etc.
Reitz (2002) [46] applied a generalization of the noise trader transmission mechanism to analyze the effect of Central Bank intervention on exchange rates using the Markov regime-switching approach.
Conceptual Framework and Methodology
Conceptual Framework
Broadly, exchange rate volatility refers to unexpected and unpredictable fluctuations in exchange rate. It could be in form of when the domestic currency is appreciating or depreciating, while intervention is defined as foreign exchange transactions or policies of monetary authorities put in place to affect exchange rates.
Engel and Hakkio(1993) [23] identified the three main sources of exchange rate volatility to be: volatility in market fundamentals; changes in expectations as a result of new information; and speculative "bandwagons".
Market fundamentals are aggregates including money supply, income and interest rate. Their movements influence exchange rate volatility because exchange rate depends on these fundamentals. For instance, if money supply rises, it could lead to an increased speculative activities and market operators tends to purchase foreign currency. A surge in demand for foreign exchange will raise an unstable exchange rate for a while. Any change to the expectations about future market fundamentals or government policies, market operators adjust to their forecast of future economic conditions, and thus lead to a change in exchange rate.
New information like news about a change in monetary policy could affect market participants to adjust their expectation of future money supply growth and interest rates, which invariably change the level of exchange rate and its volatility. The changes in expectations about future fundamentals or economic policies are rampant in African countries. These influence the level of exchange rate and the forecasts of economic aggregates in the economy. Barone-Adesi and Whaley (1987) [8] identified that the degree of confidence in the market operations has an impact on the volatility level of exchange rate. The exchange rate volatility is likely to move in a positive manner with market uncertainty about future economic conditions.
Another cause of exchange rate volatility is speculative bandwagons or speculative exchange rate movements.
For instance, the many speculators sufficiently buy dollars with the future expectation of appreciation in dollar irrespective of the fundamentals, the dollar would appreciate, vice versa.
Methodology
The effect of Central Bank intervention on the exchange rate is empirically presented in this section. This is done by linking an empirical model of exchange rate to the intervention.
Model Estimation
The exchange rate is linked with intervention variable in an empirical model with the inclusion of macroeconomic and other variables. Macroeconomic variables such as the values of money supply, trade deficit, consumer price index, producer price index, unemployment rate and interest rates. The model entails the lagged exchange rate in order to control feedback effects from exchange rate to intervention.
Many studies used a linear regression form. Therefore, this study provides its analytical framework as follows:
Where represents the exchange rate; captures Central Bank intervention; is a measure of macroeconomic variables; and is the random error term. The ′ are regression coefficients. In addition, is the monthly dummies that capture Central Bank intervention in the foreign exchange market. The intervention records 1 while it is zero otherwise. is used to measure macroeconomic variables such as the value of money supply; trade deficit; consumer price index; and interest rate. i captures the cross section of selected ECOWAS countries 3 
Estimation Procedures and Data
Based on the guidelines of modern panel data econometrics, the study first conducts pre-test analysis that entails Fixed effect and random effect models are chosen as an empirical framework for the research work based on the concerns for the model generality. The Hausman test is carried out to determine the appropriate model for the study. In addition, these two models are subjected to diagnostic tests.
Results and Discussion
As presented in Table A In order to examine the rebound effect, the rebound effect model included one month lagged intervention.
The results indicate that all explanatory variables positively influence the exchange rate but only the current intervention and the one month lagged intervention are not significant at 1 percent level of significance. The value of the adjusted R2 suggests that the independent variables account for about 99 percent variation in the level of exchange rate.
The fixed effect model is more appropriate compared to the random-effect model as reported in Table A .5.
Random effect is rejected even at 1 percent level of significance with the probability value of 0.
The rebound impact of the intervention on the current exchange rate is depicted by the lagged intervention variable. This is highly insignificant and positive, and indicates that the absence of the rebound effect.
Conclusion
This study sets out to examine the effect of the Central Banks' intervention on the exchange rate in selected ECOWAS countries using a panel data modelling framework. Its findings reveal that the effect of the intervention is very little compared with other explanatory variables that influence exchange rate in the region.
In addition, the resulting impact of the intervention raises volatility instead of reducing it. Put differently, the intervention elasticity of change in the volatility is very low but positive. The effectiveness of the intervention also relies on the degree of uncertainties in the market, and hence uncertainties are a function of degree of available information.
During the sample period, the results revealed that rises in money supply and monetary policy rates pose the possibility of increasing exchange rate. The unstable and weak intervention policies of monetary authorities during the period could be the factor that makes it difficult for market operators to predict the aim of monetary authorities and its next steps.
All in all, the study finds no rebound exchange rate effect as a result of interventions from the monetary authorities in the selected ECOWAS countries.
Based on the study's findings, the following recommendations are very critical in ensuring exchange rate stability: reduction in the rate of intervention in the exchange rate market and allowing the market mechanisms to operate the market; providing incentives for attracting other suppliers of foreign exchange into the market; a greater focus has to be placed on the indirect causes of exchange rate movements; addressing issues such as diversification of productive base, expansion of export base, redirection of resources to productive sectors, and reduction of food imports are very paramount in ensuring exchange rate stability; and exchange rate policy consistence is highly required to achieve stable exchange rate as it empirically proves that changes and reversal of policies add to the uncertainties and speculative activities in the market. Invariably, this leads to a rise in the volatility of exchange rate. 
